This study aimed at investigating the effects of KWL strategy in fourth grade students' achievement in science and their attitudes towards using it. It compares the results of different ways of teaching science topics, and students' attitudes towards their use. The study was conducted using a quasi-experimental design case study. The participants of the study were 62 students, divided into two groups: one an experimental group (n = 31) and the other a control group (n = 31). An achievement test and questionnaire were designed to confirm the study's validity and reliability. SPSS was used to analyze the data. The findings revealed that there were statistically significant differences between the experimental and the control groups, in favor of the experimental groups' and attitudes, were also more positive towards the using of KWL strategy. The study recommends further research into using the KWL strategy in primary stage education.
INTRODUCTION
One of the most important features of the twenty-first century in which we live today is the rapid and astonishing development of knowledge and technology, particularly in terms of scientific knowledge within the various areas of science and its branches. This requires us to keep pace with this development, especially in the field of teaching science and the strategies and methods used for teaching students. We know that the role of education is to act as a support in ensuring the nation's progress. According to Steele and Dyer (2014) , in recent years, education and curriculum experts have implemented and experimented with new and innovative strategies and teaching methods on an ongoing basis with a view to improving the quality of education.
As the science curriculum is directly related to our daily lives, experts and curriculum designers have demonstrated an increasing interest in the science curriculum and methods used for teaching it in order to provide students with scientific knowledge in a functional way that enables them to apply science effectively in their daily lives. Hayes (2002) and Munck (2007) point out that teachers in schools must have the knowledge and ability to enhance students' achievement by using modern teaching strategies and methods. Zouhor, Bogdanović, Skuban, and Milica (2017) confirm that the use of appropriate teaching strategies and methods of teaching is directly related to the achievements of students during their studies. In addition to that, Ekwensi, Moranski, and Townsend-Sweet (2006) point out that the teachers must modify their teaching strategies in order to help students acquire and understand knowledge effectively. Nagel, Blignaut, and Cronjé (2009) said that in general, weak students interact and participate less than stronger students, thus teachers should increase their level of collaboration via discussion, in order enhance their understanding and thereby improve their critical thinking skills. Many researchers and educational experts have pointed out that renewal and modernization of the methods and strategies used in teaching the curriculum has become an urgent necessity and a vital requirement in order to find a balance between fast living in the age of globalization and the role that educational systems should play.
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Education in the United Arab Emirates
The United Arab Emirates, in its quest to achieve leadership from a major pillar, is building the human being, and for that purpose, it has laid the foundations and rules for building this human being, foremost of which is an education in its comprehensive and integrated sense. Education in the UAE is currently undergoing a stage of positive development and progress. The National Agenda for Vision 2021, was launched by UAE government, aims at learning and education for a first-rate education system. To become that all schools, universities in UAE equipped with the latest educational tools, modern technology, and smart systems and that the educational curricula at the highest level of scientific content. Moreover, provide and qualify educational leaders qualified academically and educationally licensed in accordance with the latest international standards (UAE Vision, 2021) . This development of the United Arab Emirates (UAE)'s educational system is closely aligned with social changes that have been brought on by the rapid economic growth of the state.
In fact, the development began in 2015, where the Ministry of Education in UAE was worked to develop its system from technology, curricula, textbooks, methods of education and assessment strategies. In addition, unified national learning standards have been developed to guide the process of teaching and learning to ensure that the personality of the learner is developed in terms of knowledge, values, and skills (Ministry of Education, 2015) . Now, UAE students daily continue to show improved scores in international education assessments conducted like Trends in Mathematics and International Science (TIMSS) study and The Programme for International Student Assessment (PISA). these positive and improve results of students came by using teachers of science and mathematics in UAE the modern teaching strategies by adapting to modern educational theories like constructivism theory, and Metacognition theory through application the strategies education the directly related to these theories.
Metacognition
The strategy of metacognitive thinking is one of the best-known strategies in this regard. Moreover, it is important for learning science. The term "metacognition" refers to "one's knowledge concerning one's own cognitive processes and products" (Flavell, 1976, p. 232 ).
In addition, Kuhn and Dean (2004) point out that metacognition is the awareness and management of one's own thoughts. According to Schraw and Moshman (1995) , metacognitive knowledge includes the following aspects: declarative knowledge, which refers to how to do something; procedural knowledge, which covers the skills, strategies and resources required to perform a task, i.e. knowledge of how to perform something; and conditional (strategic) knowledge, which refers to knowledge of when to apply a certain strategy.
The know-want-learn strategy is considered one of the metacognitive strategies, and in its shortened form, 'KWL', it refers to: What do I Know? -What do I Want to learn? -What did you Learn? Donna Ogle developed K-W-L in 1986. Since its origin, the KWL strategy has been used as an instructional reading strategy.
As a reading strategy, it helps new teachers engage students from the beginning of a reading lesson by activating prior knowledge. KWL also helps teachers keep students interested as they think about what they want to know and what they have learned (Sasson, 2008) . Since originally it was a reading strategy, it was rarely applied in teaching science. However, it became a simple and effective strategy that can be applied in different school subjects (Foote, Vermette, & Battaglia, 2001 ). In addition, Bryan (1998) and Ogle (2009) stated that the use of the KWL strategy supports both active and student-centered learning. Blachowicz and Ogle (2008) said that KWL consists of three phases in which students: (1) activate prior knowledge; (2) determine what they want to know; and (3) reflect on and recall new knowledge. Blachowicz and Ogle (2008) said that the KWL strategy consists of three basic stages:
(1) accessing previous knowledge; (2) determining what one wants to know; and (3) recalling what is learned. Gammill (2006) emphasized that the use of the KWL strategy makes learning and remembering easier and enhances students' ability to understand topics such as those related to science. This view was shared by Jared and Jared (1997) , who said that KWL encourages complete understanding of a topic, since students study a specific question that they are interested in. In recent decades, researchers have focused on the problem of students' inadequate reading and studying habits (Taslidere & Eryilmaz, 2012) , which leads to them being unwilling to study science
Contribution of this paper to the literature
• This study examines an important research point in terms of experimenting with the effectiveness of one of the metacognitive strategies of the constructivist learning theory in teaching science.
• Kwl may be one of the strategies that can be used by science teachers to improve student achievement.
• KWL strategy identifies important implications for teaching practice.
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Know-Want-Learn strategy (KWL Strategy)
The KWL strategy was introduced in 1986 by Ogle as a simple, active and powerful reading strategy (Foote et al., 2001) . According to Camp (2000) , it deepens students' understanding of topics they find in textbooks, and then, after the reading process, increases their knowledge and helps them organize and arrange the information they have understood. Siribunnam and Tayraukham (2009) pointed out that the KWL strategy generally concentrates on analytical reading through encouraging students in the classroom to use their thinking skills. Stahl (2008) pointed out that KWL is a procedure conducted by the teacher involving creative discussion about the topic of the lesson, followed by the use of papers, charts or a class board to record student information about what they know (K), want to learn (W) and finally what they have learned (L). In Blachowicz and Ogle (2008) explain the procedures that the teacher and his or her students undertake in the KWL strategy, where the teacher firstly starts by using brainstorming with reading and teaching together, with the aim of discovering what they know already about the lesson, which refers to the' 'K' (what the students Know) in the KWL strategy. Secondly, the teacher begins to encourage his/her students through guiding them to examine and check their knowledge data about the topic of the lesson, and to find other data or partial data related to what they know about the subject they are learning. Thus, the teacher's role is just to write on the board his/her students' knowledge statement data and their ideas about what think they know, and the students' role of thinking of real questions. Therefore, the teacher's main role is to encourage his/her students and motivate them to think about what they should learn, which refers to the 'W' (what the students Want to know) in the KWL strategy. Then, thirdly, students write or fill out what they have learned in the classroom in the 'L' column, making sure they focus specifically on the questions and categories that have been developed, paying particular attention to information related to what they want to know. Ibrahim (2012) confirmed that the KWL strategy encourages the activity of reading for students through activating, arranging and organizing students' previous background knowledge, which leads, finally, to students being able to sum up and reflect on what they have learned by using KWL charts. According to Zouhoret al. (2017) , the know-want-learn (KWL) strategy suggests using a graphical organizer that helps students organize their information before, during and after a topic, a lesson or even a unit. In addition, it is an instructional scheme that develops active reading of texts by activating learners' background knowledge.
The KWL chart consists of three main columns, which are First Column: K -What I Know; Second Column: W -What I Want to Know; Third Column: L -What I Have Learned as shown in Table 1 (Abu Youniss, 2013; Ogle, 2005; Tok, 2008) . Szabo (2006) summarized the objectives of using the KWL strategy as follows.
(1) Through brainstorming, students activate their previous knowledge about the subject of the lesson, thereby increasing their interest and motivating them to understand. (2) The students can limit what they want to study and their questions about the topic, which increases their reading and hence their understanding. (3) The KWL strategy helps students' self-learning by monitoring their understanding and development and finally their ability to evaluate their learning. (4) The KWL strategy gives students the opportunity to expand their ideas and their understanding about the topic.
Further, Conner (2006) emphasized that the use of the KWL strategy through several activities will encourage the students to use it as an independent learning strategy to activate their prior knowledge, and it helps them set a definite aim for reading and recording what they have learned. Furthermore, there are modified KWL strategies where charts are modified for different student activities. For example, KWL Plus where the concept mapping and summarizing of learned content is added to the original strategy (Ogle, 1987) . KWLH where the H-indicates how I can learn more (Weaver, 1994) . KLEW(S) where K-What do we think we Know, L-What are we Learning (claims, 
Previous Studies
Extensive studies have been conducted about the use of KWL in education. The results of these studies showed that the achievement of students who were taught by applying the KWL strategy was improved in positive form comparing by the traditional method. Where there was a statistically significant difference between the marks of the students' in the experimental group and the students' of the control group in the achievement test in favour of the experimental group. Which confirmed that the KWL strategy has a positive impact on student achievement (Akily, 2010; Araam, 2012; Kishta, 2008; Lismayanti, 2014; Sinambela, Manik, & Pangaribuan, 2015; Siribunnam & Tayraukham, 2009; Tok, 2008; Zouhor et al., 2017) . Other studies indicate that through the implementation of the KWL strategy, students are encouraged to be mentally active during the learning process, makes the learning of concepts and topics remembering easier, develop appropriate questions for a particular topic and develop their skills in organizing their prior knowledge of the subject and evaluating their success in learning. KWL strategy can, therefore, be considered as a metacognitive strategy (Gammill, 2006; Ogle, 2005; Taslidere & Eryilmaz, 2012; Tok, 2008) . Accordingly, it is necessary to introduce new teaching strategies during teaching the contents of the science textbook, like the KWL strategy, which is a metacognitive thinking strategy that can be a good learning strategy for acquiring the scientific concepts, laws, and theories, and understanding it.
Thus, through a review of previous literature, the present study differs from previous studies in that it is one of the rare studies examine more than one variable, academic achievement, students attitudes , and its impact on the independent variable (use of KWL strategy) and traditional learning.
Study Purpose
The study was conducted with the purpose of examining the effect of using the KWL strategy to improve students' achievement in science and the attitudes of students' in the experimental group towards using KWL strategy.
The Study Significance
The importance of the research can be summarized as follows:
− The results of the study can be of interest to curriculum developers as well as those who are interested in science education, by providing them with recommendations about the use of KWL as a new strategy in science teaching. − It develops teaching methods for science teachers using modern teaching strategies such as the KWL strategy. − It develops the ability of students linking previous information learned to new information. − Can benefit researchers in teaching science from the results and recommendations.
Study Problem and its Questions
The interest of the Ministry of Education in the UAE on the importance of using teachers' to the active and suitable teaching methods that have a direct relationship with students' achievement.
Thus, the study problem emerged by urgently needed of the educational sectors to study the impact of using KWL strategy in the teaching of science in addition to identifying the attitudes of students towards using it, especially in the primary stage. The results from a number of previous studies showed the effectiveness of the KWL strategy on academic achievement (Siribunnam & Tayraukham, 2009; Tok, 2008; Zouhar, Bogdanović, Skuban, & Milica, 2017) .
Thus, in order to do so, this research asks the following research questions:
RQ1.
What is the effect of using KWL strategy on improving Students' Achievement in science subject for the fourth grade at the primary stage?
RQ2. What are the Students' attitudes in the experimental group towards using KWL strategy in teaching science?
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Study Hypotheses
• There were no statistically significant differences between the mean scores of the experimental group who used the KWL strategy in their studies and the mean scores of students in the control group who studied the traditional education, in the post-achievement test.
• There are no significant attitudes among students in the experimental group towards the use of KWL strategy in science teaching before and after the application of it.
Study Terms
-KWL strategy: Defined by Camp (2000) as a strategy that is based on the reader's knowledge of a subject, what the reader wants to know and what the reader has learned at the end of the reading process, and one in which the information is arranged graphically. Moreover, according to Piper (1992) , the KWL technique is a common method used by teachers to help students activate their schema prior to reading, improve comprehension during reading and organize their thoughts following reading. In addition, Kopp (2010) pointed out that it is a new strategy used by teachers to activate students' thinking about the subject of the lesson before the new learning occurs.
-Students' academic achievement: This is the result of what students learn and includes learning outcomes after the learning process at all levels of knowledge according to Bloom's classification of educational goals (Aloraini, 2012) .
-Effect: the Nair and Bindu (2016) point that; the effect is the change that results when something happens: an event, situation, or situation resulting from a particular cause .
-Attitudes: Defined by Christo-Baker (2000) as the negative or positive feeling towards a state or a fact. The attitude also defines by Ajzan (1988) the considers attitudes as "a disposition to respond favorably or unfavorably to an object, person, institution, or event" (p. 4).
-Fourth-Grade: all the students studying during the first semester of the year 2018/2019.
METHOD
Study Approach
The quasi-experimental approach was used in this study in order to examine the effect of the KWL strategy on primary school students' achievement in science, due to its suitability to the nature of the study See Figure 1 explain the quasi-experimental design of the study:
The students in the control group were taught Unit 2 (Kingdoms of Living Things) of the fourth-grade science textbook using traditional teaching, while in the experimental group the students were taught the same Unit 2 (Kingdoms of Living Things) of the fourth-grade science textbook using the KWL strategy. In other words, the same unit was taught to the students in both groups for the same time during the first semester of the academic year 2018/2019. The teaching topics in the unit taught during the research are presented in Table 2 .
The teacher took an active part in preparing the material and completed the necessary preparation in order to use the KWL strategy in teaching students. 
Study Participants
The participants of the research consisted of 62 female fourth-grade students. Who were divided into two groups, an experimental group consisting of 31 students and a control group consisting of 31 students, at the Abu Obaida Bin Jarrah Private School in the Ajman zone in the United Arab Emirates, during the first semester of the academic year 2018/2019, as shown in Table 3 and 
Study Variables
• Independent variables which are the two teaching method :
• Dependent Variables: the science achievement scores of students of study groups measured on two occasions(Pre-test & Post-test) and responses of the experimental group on their attitudes toward of learning science using KWL strategy.
Study Tools
The researcher reviewed previous studies and literature related to the subject of the research, such as the studies of Zouhor et al. (2017) , Lismayanti (2014) , Siribunnam and Tayraukham (2009) and Tok (2008) . After that, the researcher prepared the tools, which was the following:
Achievement test
Achievement test for the second unit (Kingdoms of Living Things) of the fourth-grade science textbook, which consists of 20 multiple-choice questions, each with four options, one of which represents the correct answer and the total score of the exam is 20 marks. The test was prepared according to Bloom's taxonomy of cognitive domains (Hyder & Bhamani, 2016) . The testing time was 45 minutes. c) movement and nutrition. d) nutrition and sensitivity.
Answer (b)
Validity of Achievement Test: The achievement test was confirmed by the virtual validity method by submitting it in its initial form to the jury members of the teaching staff at the universities whose doctorate and master's degree holders in curricula and methods of teaching science. Deleted was of some questions and add other questions according to their recommendation and suggestions even the test became valid.
Reliability of Achievement Test:
The researchers verified the reliability of the achievement test by using the test-retest method. Through applied the test on a sample reconnaissance of 24 students from another school in the same area, and two weeks after giving the test was re-applied to the same sample of students, after that the Pearson correlation coefficient between the two applications was calculated, where the total reliability coefficient (0.84) was considered appropriate for the purposes of this study.
Questionnaire
A questionnaire was designed to collect data from 31 students of the experimental group about their attitudes toward using KLW strategy during they learn science topics. The questionnaire consisted of (20) items belonging to the purpose of the study.
Data Collection questionnaire Validity:
The validity of the questionnaire was confirmed by the Virtual Validity method, after obtaining permission from the Deanship of Graduate Studies and Research, by checking the validity of the content. A group of arbitrators, comprising experts in the fields of methods of teaching science and psychology were asked to express their opinions in terms of the appropriateness of items to achieve the objectives of the study and the number of items and comprehensiveness.
Data Collection questionnaire Reliability:
The researchers verified the questionnaire reliability by conducting a pilot study involving 20 students from another school in the same area and calculated the Cronbach's alpha coefficient for the entire questionnaire through SPSS which was (0.811).
Data Analysis Measures:
A five-dimensional Likert scale is adopted in this study as follows: very high (5), high (4), moderate (3), low (2) and very low (1), with the options used to evaluate counting periods. Responses were then categorized into equal five range levels through the following equation: the length of category = (maximum value -minimum value) ÷ number of alternatives = (5 -1) ÷ 5 = 0.80, as shown in Table 4 .
Pre-test
In order to examine the equivalence of the achievement in science of the two groups in the study, the researcher used a t-test to compare the results of the pretest of the topics of the science textbook unit, before applying the KWL strategy as shown in Table 5 . Alsalhi / The Effects of KWL strategy on Students' Achievement 8 / 14
As shown in Table 5 , since the obtained p (0.874) is greater than 0.05, the test is not significant at 0.05 level which indicates that there is no significant difference between the two groups of study (experimental group and control group). This revealed that the experimental and control groups were equivalent before the study could be applied.
Preparation of scientific textbook manual using KWL strategy
A guide was prepared in accordance with the KWL strategy to serve as a guide for the teacher in taking the lessons of the targeted science units in the research. After completing the manual, the guide was tried out using the KWL strategy, by a science teacher on a sample reconnaissance of students from another school close to the area. The experiment and the level of student interaction were evaluated based on the application of the KWL strategy and then the necessary adjustments were made.
Application of study tools
The study tools were applied after the completion of the teaching of the experimental and control group to verify the validity of the hypothesis of the study.
Statistical Treatments
The researcher used the SPSS program to answer the research questions. Through calculated the arithmetic means and standard deviations, T-test Independent sample was used to measure the statistical differences in means between the experiential and the control groups in the results of the post-test. In addition to used Paired Samples t-test to the comparison of experimental group Students' Pre-application and Post-application Mean scores of the KWL strategy attitudes scale.
RESULTS AND DISCUSSION
Study Findings Related to RQ1
The question was: What is the effect of using KWL strategy on improving Students' Achievement in science subject for the fourth grade at the primary stage?
To answer the RQ1, the following null hypotheses were tested:
There were no statistically significant differences between the mean scores of the experimental group who used the KWL strategy in their studies and the mean scores of students in the control group who studied the traditional education, in the postachievement test.
In order to verify the hypothesis, the difference between the mean scores of students in the experimental group and the control group in the science achievement post-test was calculated using a t-test for two independent samples. The results are shown in Table 6 and Figure 3. 
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The results in Table 6 and Figure 3 indicate that the t computed value was 4.385. This is larger than in the t table, and p-value (0.000) is smaller than 0.05, which means there are significant differences at the significance at 0.05 level which indicates that there is a significant difference between the mean scores of the control group and the experimental group in the science textbook post-test, in favour of the experimental group.
The mean score of the experimental group was 16.90 in the post-achievement test, while the mean score of the students in the control group was 15.00 in the post-achievement test. This indicates the superiority of the experimental group in the post-test scores of students who learned using the KWL strategy, thereby rejecting the zero hypothesis.
This indicates, the experimental group during 6-weeks was taught using the KWL strategy, whereas the control group was taught by traditional learning. This means rejecting the null hypothesis. Based on the results of the test, it can be concluded that the teaching of female students topics science through KWL strategy, has a positive effect on improving Students' Achievement in the science topics.
Study Findings Related to RQ2
The question was: What are the Students' attitudes in the experimental group towards using KWL strategy in teaching science?
To answer the RQ2, the following null hypotheses were tested:
"There are no significant attitudes among students in the experimental group towards the use of KWL strategy in science teaching before and after the application of it"
To determine whether there is a difference between the results of the experimental group's students regarding their attitudes towards the use of KWL strategy in their teaching the topics of science content before and after application, paired samples t-test was applied to the pre-application and post-application scores of the KWL strategy attitude scale. As the results obtained are shown in Table 7 and According to result in Table 8 , and Figure 5 it is seen that there was a significant difference (t (30) = 12.286, p <.05) between the experimental group students' Post-application mean (3.97) and their Pre-application mean (2.58). This means rejecting the null hypothesis.
Based on this finding, it can be confirmed that there are positive attitudes towards the use of KWL strategy into the learning of the topics of science content by experimental group students. 
DISCUSSION
The obtained results concerning the first research question, regarding the effect of using KWL strategy on improving Students' Achievement in science subject for the fourth grade at the primary stage, indicated that there was a significant difference between students of the experimental and the control groups, in favor of the students in the experimental group. If we examine the results shown in Table 6 and Figure 3 , we find that the average of post-test scores, for students in the experimental group, is 16.90, compared to 15.00 for the control group. This means we can conclude that KWL strategy has a positive impact on the achievement students of the experimental group when compared to traditional learning on the students of the control group. Also, the results showed as, in Table 6 and Figure 3 , there are significant differences at the significance at 0.05 level where p-value was equal (0.000) and smaller than 0.05, which indicates that there is a significant difference between the two groups of learners with regard to their understanding the unit topics of Kingdoms of Living Things. This indicates that teaching using a KWL strategy has a positive effect on the achievement in science of students from the experimental group compared to the traditional method of the control group. The finding is consistent with several earlier studies that also confirmed the positive impact of KWL strategy on the achievements of students (compared to traditional learning) (Araam, 2012; Akily, 2010; Kishta, 2008; Lismayanti, 2014; Siribunnam & Tayraukham, 2009; Sinambelaet al., 2015; Tok, 2008; Zouhor et al., 2017) . Therefore, the current study, as well as the reviewed studies, prove that the KWL strategy has a positive effect in terms of increasing the academic achievement of students. In brief, the use of the KWL strategy in teaching adds an element of interaction. This is demonstrated by the participation of students of the experimental group during different stages of the teaching process, in collecting what the students know about the topic, then what they want to know about it, and then the students have the ability and skills to write down all the new information they have learned about this particular topic.
The second research question concerned the attitudes of students of the experimental group towards using KWL strategy. To answer this question, the null hypothesis was tested:
Firstly, we postulated that there would be no statistically significant differences between the mean scores of the experimental group, and those of the students in the control group, in the post-achievement test. We applied a scaled questionnaire to the students in the experimental group before they began using the KWL strategy (preapplication) and re-applied it again, after 6 weeks of training (post-application). We applied a paired samples t-test to the pre-and post-application scores of the KWL strategy attitude scale.
The results shown in Tables 7, 8 and Figure 4, 5 show that the average of pre-and post-applications was 3.97, compared to the pre-application scale (where the average was 2.58). Additionally, there was a significant difference (t (30) = 12.286, p <.05) between the experimental group students' post-application mean (3.97) and their preapplication mean (2.58). The null hypothesis was therefore rejected and our results confirmed that there the experimental group held positive attitudes towards the use of KWL strategy. This finding is consistent with prior studies (Akkoyunlu & Soylu, 2008; Bonk & Graham, 2006; Gammill, 2006; Ja'ashan, 2015; Ogle, 2005; Osguthorpe & Graham, 2003; Shahin, 2008; Taslidere & Eryilmaz, 2012; Tok, 2008) . Conversely, the study's results do not agree with some other earlier studies whose results found no significant differences in attitudes towards the use of KWL strategy among students (Al Shdifat, 2015) in which the results came moderately.
CONCLUSION
That education in the United Arab Emirates is witnessing rapid positive changes and developments in all areas reflecting life in the United Arab Emirates. United Arab Emirates Ministry of Education is trying to use modern methods of education to teach students in their primary and secondary schools and encourages their teachers to develop their teaching skills in order to increase students' academic achievement. The results of this study show that the application of KWL strategy had a positive impact on students' achievement. There was a statistically significant difference between the experimental and the control groups, in favor of the experimental group, who were taught using KWL strategy. Moreover, the students in that group had positive attitudes toward the use of KWL strategy. These results were in agreement with previous studies that confirmed the positive impact of KWL strategy on the achievement of students and their positive attitudes towards its use (Akkoyunlu & Soylu, 2008; Akily, 2010; Araam, 2012; Bonk & Graham, 2006; Gammill, 2006; Ja'ashan, 2015; Kishta, 2008; Lismayanti, 2014; Ogle, 2005; Osguthorpe & Graham, 2003; Siribunnam & Tayraukham, 2009; Shahin, 2008; Sinambela et al., 2015; Taslidere & Eryilmaz, 2012; Tok, 2008; Zouhor et al., 2017) .
This study is important because it shows that KWL strategy is effective in education, especially in the primary stage. This means education can be more effective if the advantages of the KWL strategy environment are integrated with face-to-face interaction in the classroom.
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• Teachers should be encouraged to employ cognitive thinking strategies in their teaching due to their effectiveness in developing knowledge and students' skills.
• It is necessary for the system of assessment and evaluation in schools to be modified to suit the KWL strategy by the curriculum designers and decision-makers in the Ministry of Education in the UAE.
• Teachers' abilities in teaching science should be improved by holding training courses to encourage the use of modern and innovative strategies like the KWL strategy.
• The system of assessment and evaluation in schools should be modified to suit the KWL strategy.
• It is necessary to provide the tools required by the KWL teaching strategy in UAE schools.
• Teachers should be encouraged to exchange visits and hold periodic meetings to discuss new teaching strategies such as the KWL strategy.
LIMITATIONS OF THE RESEARCH
Subject limitations:
The study was limited to the second unit (Kingdoms of Living Things) of the science textbook, which was taught to students in the academic year 2017/2018.
Human limitations:
The study was limited to fourth-grade students in primary stage at the Abu Obaida Bin Jarrah Private School in the Ajman region of the United Arab Emirates.
